
T h e  Ar c G I S M a r i n e  d a t a  m o d e l
Layer

Map use
Data source

Representation
Spatial relationships

Map scale and accuracy
Symbology and annotation

Marine Points
Raw or derived surface, pelagic, or seafloor data
Single or multibeam soundings, instantaneous, location or time series 
Point marker symbol
Points can be interpolated to output a surface 
The map scale and locational accuracy depends on data type
Drawn with small point markers by type or interpolated

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

Marine Boundaries
Marine and land boundary,  shoreline, contour line, survey transect
Cruise or Run tracks, Surveys, Log information, can store time and date
Line marker symbol, or Polygon draped with vertical offset
Can be animated based on map units to represent tidal variance
The map scale and locational accuracy depends on data type
Coast lines are drawn with varying weights and patterns

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

Water Column
The pelagic or open water environment
Point data from stationary, fixed, suspended, or floating devices
Extruded cube or hexagon pillars stacked to represent volumetric areas
Between bathymetry layers and seasurface
Visual representation for display, placeholders for analysis tools
Applied transparency

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

Device Measurements
Raw surface, pelagic, or seafloor data from measurement devices
Single or multibeam soundings,  CTD, SVP. XBT, Casts, Trawls, etc.
Point marker symbol
Points can be related to Marine Points
The map scale and locational accuracy depends on data type
Drawn with small point markers by type

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

Human Measurements
Raw surface, pelagic, or seafloor data from human measurement
Surveys, Monitoring, Sightings
Point marker symbol
Points can be related to Marine Points
The map scale and locational accuracy depends on data type
Drawn with small point markers by type

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

Bathymetry
Derived surface interpolated from survey points like soundings
Interpolation of irregularly spaced single or mutibeam soundings, 
Kriged or TIN model output or raster surface with elevations
If raster, each cell has an elevation.  If TIN, each face joins to form surface
Map scale varies and locational accuracy can be sub-meter
Elevation is usually shown with graduated colors

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

Substrate
Stratified view of vertical layers beneath sea surface, under bathymetry
sub-bottom profiling, side scan sonar, subsurface magnetometer
A vertical cross section perpindicular to horizontal surface, 
Georeferenced to allign with other surfaces or known control points
Pixel resolution typically is 1 to 2.5 meters or better
Tone, contrast, and balance of gray scale or color presentation

Layer
Map use

Data source
Representation

Spatial relationships
Map scale and accuracy

Symbology and annotation

BaseMap
Physical and political boundary, general map background
Topographic map, nautical chart,  ENC, DNC
Raster or vector
Coasts and other features can share geometry with a dynamic offset
The map scale and locational accuracy depends on data type
Inherited from source data and will vary

TheThematic
Layers

Inside the geodatabase

Feature class

Table

Relationship class

Domain

A collection of rows, each containing the same fields.
Feature classes are tables with shape fields.

A table with a shape field containing point, line, or
polygon geometries for geographic features. Each row
is a feature.

Associates objects from a feature class or
table to objects in another feature class or
table. Relationship classes can optionally
have user-defined fields.

Feature dataset

Contains spatially-related feature classes together with
the topology and network objects that bind them.
Feature classes in a feature dataset have a spatial
reference.

Defines a set or range of valid
values for a field.

A geodatabase is a store of geographic data implemented with the relational database of your choice. All
geodatabase elements are managed in standard DBMS tables using standard SQL data types.T hese are
some of the structural elements of a geodatabase that you will use to develop your geographic data model.

ObjectID

Predefined fields User-defined fields

Rows

Columns

Integrity rules that define the behavior of
geographically-integrated features.

Topology

RulesFeature class Rank

ObjectID

Predefined fields User-defined fields

Shape

Code

0

1

2

Description

Primary key Foreign key

Contains survey measurements which are used to
calculate coordinates linked to feature geometries in
survey-aware feature classes.

Survey dataset

Survey points

Measurements Computations

Coordinates

Rules for managing connectivity among features in
a set of feature classes.

Geometric network

Raster dataset

Contains rasters which
represent continuous geographic
phenomena.

XZYXZY

Metadata document

Can be associated with every dataset 
in the geodatabase.

XML

Features

Simple feature class
DataLine Contains Z values

Contains M values
Geometry Polyline

Yes
Yes

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
Shape Geometry Yes

FeatureID Long integer Yes 0
FeatureCode String Yes 255

Shape_Length Double Yes 0 0

Simple feature class
FeatureArea Contains Z values

Contains M values
Geometry Polygon

No
No

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
Shape Geometry Yes

FeatureID Long integer Yes 0
FeatureCode String Yes 255

Shape_Length Double Yes 0 0
Shape_Area Double Yes 0 0

Simple feature class
FeatureLine Contains Z values

Contains M values
Geometry Polyline

Yes
No

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
Shape Geometry Yes

FeatureID Long integer Yes 0
FeatureCode String Yes 255

Shape_Length Double Yes 0 0

Simple feature class
FeaturePoint Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
Shape Geometry Yes

FeatureID Long integer Yes 0
FeatureCode String Yes 255

Simple feature class
InstantaneousPoint Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

Shape Geometry Yes
OBJECTID Object ID
FeatureID Long integer Yes 0

FeatureCode String Yes 255
CruiseID Long integer Yes 0

TimeValue Date Yes 0 0 8
ZValue Double Yes 0 0

SurveyID Long integer Yes 0
SeriesID Long integer Yes 0

PointType Long integer Yes 1 0

Default value

List of defined default values and domains for subtypes in this class

DomainField name
Subtype

Description

Default subtype
Subtype field

Subtype
Code

Subtypes of InstantaneousPoint
PointType
1

3 Survey No values set
1 Instant No values set
2 LocationSeries No values set

Simple feature class
Shoreline Contains Z values

Contains M values
Geometry Polyline

Yes
No

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

Shape Geometry Yes
OBJECTID Object ID
FeatureID Long integer Yes 0

FeatureCode String Yes 255
VDatum Double Yes 0 0

Shape_Length Double Yes 0 0

Simple feature class
TimeDurationArea Contains Z values

Contains M values
Geometry Polygon

Yes
Yes

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
Shape Geometry Yes

FeatureID Long integer Yes 0
FeatureCode String Yes 255

SeriesID Long integer Yes 0
StartDate Date Yes 0 0 8
EndDate Date Yes 0 0 8

Shape_Length Double Yes 0 0
Shape_Area Double Yes 0 0

Simple feature class
TimeSeriesPoint Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

Shape Geometry Yes
OBJECTID Object ID
FeatureID Long integer Yes 0

FeatureCode String Yes 255
CruiseID Long integer Yes 0

Simple feature class
Track Contains Z values

Contains M values
Geometry Polyline

Yes
Yes

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

Shape Geometry Yes
OBJECTID Object ID
FeatureID Long integer Yes 0

FeatureCode String Yes 255
StartDate Date Yes 0 0 8
EndDate Date Yes 0 0 8
VehicleID Long integer Yes 0
CruiseID Long integer Yes 0
TrackID Long integer Yes 0
Name String Yes 100

Method String Yes 100
Description String Yes 100
LocalDesc String Yes 100

Shape_Length Double Yes 0 0

Simple feature class
MeshElement Contains Z values

Contains M values
Geometry Polygon

No
No

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

Shape Geometry Yes
OBJECTID Object ID
FeatureID Long integer Yes 0

FeatureCode String Yes 255
Node1ID Long integer Yes 0
Node2ID Long integer Yes 0
Node3ID Long integer Yes 0
Node4ID Long integer Yes 0

Shape_Length Double Yes 0 0
Shape_Area Double Yes 0 0

Simple feature class
MeshPoint Contains Z values

Contains M values
Geometry Point

No
Yes

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

Shape Geometry Yes
OBJECTID Object ID
FeatureID Long integer Yes 0

FeatureCode String Yes 255
IPosition Long integer Yes 0
JPosition Long integer Yes 0
KPosition Long integer Yes 0
MeshID Long integer Yes 0

PointType Long integer Yes 1 0

Default value

List of defined default values and domains for subtypes in this class

DomainField name
Subtype

Description

Default subtype
Subtype field

Subtype
Code

Subtypes of MeshPoint
PointType
1

2 NodePoint No values set
1 GridPoint No values set

Table
Cruise

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
CruiseID Long integer Yes 0

Code String Yes 255
Name String Yes 100
Type String Yes 100

Status String Yes 60
Description String Yes 100
StartDate Date Yes 0 0 8
EndDate Date Yes 0 0 8

ShipName String Yes 100

Table
MarineEvent

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
MarineEventID Long integer Yes 0

FeatureID Long integer Yes 0
FromLocation Double Yes 0 0

ToLocation Double Yes 0 0
DataValue String Yes 255

Table
MeasuredData

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
MeasurementID Long integer Yes 0

ParameterID Long integer Yes 0
DeviceID Long integer Yes 0

DataValue Double Yes 0 0

Table
Measurement

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
MeasurementID Long integer Yes 0

FeatureID Long integer Yes 0
FeatureClass String Yes 255

ZLocation Double Yes 0 0
XLocation Double Yes 0 0
YLocation Double Yes 0 0

Table
MeasuringDevice

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
DeviceID Long integer Yes 0

Name String Yes 100
Description String Yes 100
VehicleID Long integer Yes 0

Table
Mesh

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
MeshID Long integer Yes 0

TotalPoints Long integer Yes 0
NoOfPointsI Long integer Yes 0
NoOfPointsJ Long integer Yes 0
NoOfPointsK Long integer Yes 0

Type Long integer Yes 2 MeshType 0

Table
MeshVolume

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID

Table
Parameter

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
ParameterID Long integer Yes 0

Name String Yes 255
Description String Yes 255

Type Long integer Yes 1 ParameterType 0
Unit String Yes 255

SignificantDigits Long integer Yes 0

Table
ScalarQuantity

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
FeatureID Long integer Yes 0

ParameterID Long integer Yes 0
DataValue Double Yes 0 0
TimeValue Date Yes 0 0 8

Table
Series

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
SeriesID Long integer Yes 0

Table
SurveyInfo

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
SurveyID Long integer Yes 0
StartDate Date Yes 0 0 8
EndDate Date Yes 0 0 8

Description String Yes 255
DeviceID Long integer Yes 0
TrackID Long integer Yes 0

Table
SurveyKey

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
SurveyID Long integer Yes 0
FeatureID Long integer Yes 0

Table
TimeSeries

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
FeatureID Long integer Yes 0
TSTypeID Long integer Yes 0

TSDateTime Date Yes 0 0 8
TSValue Double Yes 0 0

Table
TSType

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
TSTypeID Long integer Yes 0
Variable String Yes 255

Units String Yes 255
IsRegular Long integer Yes AHBoolean 0
TSInterval Long integer Yes TSIntervalType 0
DataType Long integer Yes TSDataType 0

Origin Long integer Yes TSOrigins 0

Table
VectorQuantity

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
FeatureID Long integer Yes 0

ParameterID Long integer Yes 0
XComponent Double Yes 0 0
YComponent Double Yes 0 0
ZComponent Double Yes 0 0
TimeValue Date Yes 0 0 8

Table
Vehicle

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow 
nulls

OBJECTID Object ID
VehicleID Long integer Yes 0

Name String Yes 100
Type String Yes 100

Coded value domain
AHBoolean
Description

Field type
Split policy

Merge policy
Long integer

Default value

Default value

DescriptionCode
1 True
0 False

Coded value domain
MeshType
Description

Field type
Split policy

Merge policy
Long integer

Default value

Default value

DescriptionCode
1 Linear
2 Area
3 Volume

Coded value domain
ParameterType
Description

Field type
Split policy

Merge policy
Long integer

Default value

Default value

DescriptionCode
1 Other
2 Scalar
3 Vector

Coded value domain
TSDataType
Description

Field type
Split policy

Merge policy
Long integer

Default value

Default value

DescriptionCode
1 Instantaneous
2 Cumulative
3 Incremental
4 Average
5 Maximum
6 Minimum

Coded value domain
TSIntervalType
Description

Field type
Split policy

Merge policy
Long integer

Default value

Default value

DescriptionCode
1 1Minute
2 2Minute
3 3Minute
4 4Minute
5 5Minute
6 10Minute
7 15Minute
8 20Minute
9 30Minute

10 1Hour
11 2Hour
12 3Hour
13 4Hour
14 6Hour
15 8Hour
16 12Hour
17 1Day
18 1Week
19 1Month
20 1Year
99 Other

Coded value domain
TSOrigins
Description

Field type
Split policy

Merge policy
Long integer

Default value

Default value

DescriptionCode
1 Recorded
2 Generated

Marine Areas

Relationship class

One to many

CruiseHasTracks

Relationship class

One to many

DataLineHasSurveyKeys

Relationship class

One to many

MeasurementHasData

Relationship class

One to many

MeasuringDeviceHasData

Relationship class

One to many

MeshHasPoints

Relationship class

One to many

MeshPointHasScalarQuantities

Relationship class

One to many

MeshPointHasVectorQuantities
Relationship class

One to many

ParameterTypeHasData

Relationship class

One to many

ParameterTypeHasScalars

Relationship class

One to many

ParameterTypeHasVectors

Relationship class

One to many

SurveyHasSurveyKeys

Relationship class

One to many

SurveyInfoHasPoints

Relationship class

One to many

TSTypeHasTimeSeries

Mesh Elements

Time Series and MeasurementsMarine Points

Marine Lines

Coded Value Domains

Geodatabase

Feature dataset
MarineFeatures

Line feature class
DataLine

Point feature class
InstantaneousPoint

Point feature class
LocationSeriesPoint

Line feature class
Run

Line feature class
Shoreline

Point feature class
SurveyPoint

Point feature class
TimeSeriesPoint

Point feature class
Track

Feature dataset
ModelMeshPoints

Point feature class
MeshElements

Point feature class
MeshPoint

Relationship class
CruiseHasObservations

Table
Grid

Relationship class
GridHasPVTypes

Relationship class
GridHasTurns

Relationship class
InstantPointHasMeasurements

Table
MarineEvents

Relationship class
MDeviceHasVariables

Table
MeasuredData

Table
MeasuredType

Table
Measurement

Relationship class
MeasurementHasDevice

Relationship class
MeasurementHasTSTurns

Table
MeasuringDevice

Relationship class
MVariableHasData

Table
NonSpeciesEntity

Table
ObservationInfo

Table
PointTurnTable

Table
Quality

Table
QuantityType

Relationship class
QuantityTypeHasScalars

Relationship class
QuantityTypeHasVectors

Table
Registration

Table
ScalarQuantites

Table
Series

Relationship class
SurveyHasType

Table
SurveyInfo

Relationship class
SVInfoHasMDevice

Relationship class
TDurationPointHasMeasurements

Table
TimeSeries

Relationship class
TimeSeriesPointHasMeasurements

Table
TimeSeriesTurnTable

Relationship class
TransectHasSurveys

Table
TSType

Relationship class
TSTypeHasTSTurns

Table
VectorQuantities

Table
Vehicle

Relationship class
VehicleHasMeasureDevice

Relationship class
VehicleHasRuns

High-resolution multibeam bathymetry was used to create this 
representation of offshore San Diego. Pulses of sound are 
emitted from a boat or a "fish" (a device towed behind a boat). 
The time it takes for the pulses to reach the seafloor and 
return are used to calculate distances or water depths. These 
measurements, a series of x,y, and z coordinates can then be 
interpolated to create a surface representing the seafloor. The 
sea surface is a dynamic layer with wave heights constantly 
changing due to swell, tides, water temperature, currents and 
variations in atmospheric pressure. The volume of water 
between the sea surface and the seafloor can be extruded to 
represent the water column and some of the phenomena 
occurring there.

The dynamic and multidimensional nature 
of marine data can be captured in many 
ways. Some of the sensors and collection 
techniques produce high-resolution data 
with submeter accuracy. The amount of 
data collected presents a challenge, some 
sensors will produce one gigabyte of data 
per survey/day, while others stream a 
gigabyte per hour. 

Image courtesy of the Neptune Project, www.neptune.washington.edu, University of Washington Center for Environmental Visualization Desktop application integrates data with
 shps, covs, gdbs, rasters, and numeric models.

GIS Server applications perform 
geoprocessing on Oceanographic

And socio economic data.

Servers store, distribute, and convert Oceanographic data.

‘thick or thin’ web clients
query server and save relevant data 
locally. GIS functionality is embedded .

Web 
Services & 

Portals

Sensor 

Climate Forecast Analysis

Event


